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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About pattern drawing technology, especially this invention is applied to the pattern formation by the 

chemistry multiplier system resist using electron-beam-lithography equipment, and relates to effective technology. 

[0002] 

[Description of the Prior Art] The thing of the chemistry multiplier system which are high resolution and high sensitivity is 
used for the resist used for imprint formation of a device pattern as in use with detailed-izing of a semiconductor integrated 
circuit. The main features of a chemistry multiplier system resist are the resists using catalytic reaction, a catalyst is generated 
in few light exposure and high sensitivity-ization is enabled by causing many reactions by catalytic reaction. 
[0003] Generally an electron ray or light is used for the energy source given to a chemistry multiplier system resist. 
[0004] Process down stream processing of the chemistry multiplier system resist which used electron-beam-lithography 
equipment for below is explained briefly. 

[0005] First, sensitization material (a resist is called hereafter.) is applied to BURANKUSU which deposited the metal 
membrane on the transparent glass substrate on the surface of a metal membrane. 

[0006] As the method of application, equipment equipped with the rolling mechanism is mainly used, and after a resist is 
dropped at the aforementioned BURANKUSU front face, it is formed in thickness uniform [ the film of a resist ], and 
arbitrary on a BURANKUSU front face by rotating a spin head whole BURANKUSU, After that, BEKU (prebaking is called 
hereafter.) processing is performed as a solvent removal operation in a resist. 

[0007] The aforementioned sample which applied the resist film is inserted in an aligner (electron-beam-lithography 
equipment), and draws a device pattern to up to a resist film by the electron ray. 

[0008] Then, the resist of a chemistry multiplier system mainly needs the BEKU (PEB processing is called hereafter.) 
processing after exposure. After after PEB processing develops a resist film, makes covering the developed resist film, 
**********s a metal membrane and forms a shading pattern, it exfoliates the resist film which became unnecessary. 
[0009] Conventionally, the above is the easy outline of a process process and is manufacturing the phot mask and the wafer 
using this method. 

[0010] in addition, about electron-beam-lithography technology, reference, such as Kogyo Chosakai Publishing Co., Ltd., 
Inc., November 10, Showa 56 issue, and the "electronic material" November, 1981 issue separate attachment PI 10-P1 16, has 
a publication, for example 
[0011] 

[Problem(s) to be Solved by the Invention] this invention person found out the following troubles, as a result of examining the 
conventional technology mentioned above. 

[0012] That is, in the treatment process of a chemistry multiplier system resist, when it was left in the atmosphere before PEB 
processing (stagnation time), the sensitivity of a resist fell and it became clear that the imprint precision of a pattern 
deteriorates. Although it must be kept in a vacuum or a nitrogen box etc. in order for the impurity which is floating in the 
atmosphere to have influenced and to suppress this, when this problem is examined further, elapsed time is restricted for every 
resist form for the precision guarantee of an imprint pattern, and the elapsed time from after drawing to PEB does not 
necessarily serve as an effective cure in mere storage. 

[0013] Furthermore, even if it is after exposure and before PEB processing and ** to the short-time atmosphere depending on 
the case, a sensitivity fall may take place. 

[0014] Therefore, the purpose of this invention is to offer the pattern drawing technology which an above-mentioned trouble 
is solved, and property change of a resist is prevented, and can raise the imprint precision of the pattern to an object. 
[0015] Moreover, it is in offering the pattern drawing technology which can raise the yield of the object in a pattern drawing 
process. 

[0016] The other purposes and the new feature will become clear from description and the accompanying drawing of this 

specification at the aforementioned row of this invention. 

[0017] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among invention 
indicated in this application. 

[0018] the pattern drawing section which draws a desired pattern when invention according to claim I irradiates an energy 
beam under a desired vacuum to the resist applied to the object, and the object with which the pattern was drawn - the open 
air - **** -- there are nothings and it is pattern drawing equipment equipped with the heat-treatment section heat-treated 
under a desired vacuum 
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[0019] Invention according to claim 2 is equipped with the temperature-control stage where it is possible for the 
heat-treatment section to heat and cool the object laid in pattern drawing equipment according to claim 1 . 
[0020] Invention according to claim 3 arranges a thermal protection structure between the pattern drawing section and the 
heat-treatment section in pattern drawing equipment according to claim I . 

[002 1 ] In pattern drawing equipment according to claim 1 , 2, or 3, the heat-treatment section considers invention according to 
claim 4 as composition including the BEKU stage which heats the object laid, the cooling stage which cools the laid object, a 
BEKU stage and a cooling stage, and the conveyance stage which performs transfer operation of the object between the 
pattern drawing sections. 

[0022] Invention according to claim 5 equips the heat-treatment section with the gas measurement section which catches and 
analyzes the out gas which occurs during heat-treatment of an object in pattern drawing equipment according to claim I, 2, 3, 
or 4. 

[0023] Invention according to claim 6 is equipped with the surface treatment section which performs operation which applies 
the operation or the reaction prevention matter which forms a protection thin film to the pattern drawing section which draws 
a desired pattern, and the front face of the resist of the object with which the pattern was drawn by irradiating an energy beam 
under a desired vacuum to the resist applied to the object. 

[0024] Invention according to claim 7 is characterized by the bird clapper in pattern drawing equipment according to claim I, 
2, 3, 4, 5, or 6 from the chemistry multiplier system resist by which a sensitization reaction is promoted by the catalyst which 
generates a resist by irradiation of an energy beam. 
[0025] 

[Function] It PEB(s). after d rawing [ according to the means mentioned above ] according to energy beams, such as an 
electron ray, for example, and an object -- the atmosphere -- **** - it depends in pattern drawing equipment without things at 
the heat-treatment section - Since formation of a protective coat to the resist which consists of a chemistry multiplier system 
resist by the surface treatment section is performed, or the object after drawing taken out from pattern drawing equipment 
Even if it ** to the atmosphere until it carries out a development, the fall of the sensitivity of the resist by which the pattern 
was drawn does not take place, but the high sensitivity of original of a chemistry multiplier system resist and high resolution 
are obtained. 
[0026] 

[Example] Hereafter, the example of this invention is explained in detail, referring to a drawing. 

[0027] (Example 1) Drawing 1 is the conceptual diagram showing an example of the composition of the pattern drawing 
equipment which is one example of this invention, and drawing 2 is the conceptual diagram showing an example of the 
composition of the control system. 

[0028] In addition, the following explanation explains taking the case of the case of electron-beam-lithography equipment as 
an example of pattern drawing equipment. 

[0029] It is LaB6 to which the electron-beam-lithography equipment 1 of this example emits electron ray 3a as shown in 
drawing 1 . It became an electron gun 3 from the plastic surgery deflecting system 4, the reducing glass 5, and the 
projector-lens 6 grade, and has the electron optics system and the sample room 7 which control electron ray 3a. In the 
aforementioned sample room 7, the X-Y drive stage 8 is formed and the sample 9 which is the object of processing is laid. For 
example, on a transparent glass substrate, a sample 9 applies the admiration electron beam resist which consists of a chemistry 
multiplier system resist to the front face of the aforementioned metal membrane of BURANKUSU which deposited the metal 
membrane, and is laid on the aforementioned X-Y drive stage 8. The interior of the sample room 7 is exhausted by the desired 
degree of vacuum by the evacuation system 23 which consists of a vacuum pump etc. through exhaust pipe 23a. 
[0030] Furthermore, in the case of this example, the BEKU room 10 is connected to the aforementioned sample room 7 
through load-lock-chamber 7A, and load-lock-chamber 7A and the BEKU room 10 have structure maintained at a high 
vacuum by the evacuation system 23 through exhaust pipe 23b and exhaust pipe 23c. 

[0031] The BEKU room 10 is equipped with temperature-control stage 10a which built in the temperature-control mechanism 
in which heating and cooling operation of a sample 9 which are laid were performed so that it may be illustrated by drawing 3 
. Moreover, gate-valve 1 0b for exchanging a sample 9 is prepared in the connection side over load-lock-chamber 7A. 
furthermore, heating cooling operation of the sample [ in / the BEKU room 10 / heat insulator 10c is interposed between 
load-lock-chamber 7A and the BEKU room 10, and ] 9 -- facing -- a temperature change and heat -- **** -- ** -- it has 
prevented influencing the load-lock-chamber 7A side * 

[0032] Next, the composition of the control system 2 of the aforementioned electron-beam-lithography equipment 1 is 
explained using drawing 2 . 

[0033] As drawing 2 shows, the control system 2 is equipped with a control computer 1 2, buffer memory 1 3, the shot 
decomposition 14, the shot control 1 5, the sequence control amendment operation 16, the SEM monitor 1 7, the lens control 
18, a high voltage power supply 19, the deflection control system 20, the lens power supply 21, the stage-loader control 
system 22, and the evacuation system 23. 

[0034] Furthermore, in the case of this example, the baking temperature control 24 is formed as an object for control of the 
BEKU room 10. 

[0035] Electron-beam-lithography equipment I is controlled by the aforementioned control system 2. 
[0036] Next, an example of an operation of this example is explained. 

[0037] A sample 9 is laid on the X-Y drive stage 8 in the sample room 7 of the aforementioned electron-beam-lithography 
equipment I. Then, the shading pattern which is the 1st pattern is drawn with the directions from a control computer 12 on the 
resist film which does not carry out [ aforementioned ] illustration. The content of PEB processing conditions is transmitted to 
the BEKU room 10 from the baking temperature control 24 this, simultaneous, or beforehand, and temperature-control stage 
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10a is set as the appointed baking temperature. 

[0038] The sample 9 which pattern drawing completed is conveyed through load-lock-chamber 7A by the instruction from the 
stage-loader control system 22 at the BEKU room 10. 

[0039] The sample 9 conveyed at the BEKU room 10 does PEB processing work to an admiration electron beam resist 
finishing / drawing of a pattern ] on condition that predetermined A such as heating temperature according to the form of the 
admiration electron beam resist concerned etc., and heating time. /. 

[0040] The sample 9 on which this PEB processing work was done is taken out to the exterior of electron-beam-lithography 
equipment 1, and is sent to for example, the following development process. 

[0041] thus -- according to the composition of this example -- the sample 9 after drawing -- receiving -- the interior of 
electron-beam-lithography equipment 1 -- the open air -- **** -- since it consists of a chemistry multiplier system resist etc., 
for example since PEB processing work is done without things, and aging, such as the development property of an admiration 
electron beam resist sensitive to exposure to the open air, can be suppressed, quality maintenance of a resist is attained and the 
imprint precision of a pattern and the yield of a sample 9 improve 

[0042] (Example 2) Drawing 4 is the abbreviation cross section taking out and showing some electron-beam-lithography 
equipments which are other examples of this invention. 

[0043] The place considered as the composition which contains BEKU stage lOd which heats the sample 9 laid in the BEKU 
room 10, cooling stage lOe which cools the laid sample 9, BEKU stage lOd and cooling stage lOe, and conveyance stage lOf 
which performs transfer operation of the sample 9 between load-lock-chamber 7A in the case of this example 2 differs from 
the case of the aforementioned example 1 . 

[0044] Moreover, it is possible to grasp the advance state of PEB processing, for example, to perform proofreading of the 
conditions of the PEB processing in BEKU stage lOd etc. at the BEKU room 10 by connecting lOg of out gas measurement 
sections, and analyzing the gas which occurs from the admiration electron beam resist of a sample 9 in the PEB processing in 
BEKU stage lOd. 

[0045] Thereby, in the case of this example 2, PEB processing by heating of the sample 9 in BEKU stage lOd and cooling 
processing of the sample 9 after this heat-treatment can be advanced in parallel, and the throughput in an 
electron-beam-lithography process including PEB processing can be raised to it. 
[0046] (Example 3) Drawing 5 is the conceptual diagram showing an example of the composition of the 
electron-beam-lithography equipment which is the example of further others of this invention, and drawing 6 is the 
abbreviation cross section taking out and showing the part. 

[0047] In the case of this example 3, the place in which the surface treatment room 1 1 was established instead of the BEKU 
room 10 differs from the case of the aforementioned example 1 . For this reason, the raw-gas control 25 is added to the control 
system 2 illustrated to the control system at drawing 2 in the aforementioned example 1 . 

[0048] Stage 1 la which serves as an electrode, and this stage 1 la were countered, it has been arranged, and this surface 
treatment room I 1 is equipped with electrode I lb by which RF power is impressed between stage 1 la, raw-gas pipe 1 Ic 
which supplies desired raw-gas g, and exhaust pipe 23c connected to the evacuation system 23 so that it may be illustrated by 
drawing 6 . 

[0049] Moreover, between load-lock-chamber 7A, gate-valve 1 Id to which receipts and payments of a sample 9 are 
performed, and heat insulator I le are prepared. 

[0050] And the sample [ finishing / drawing ] 9 which comes from load-lock-chamber 7A is laid in stage 1 la, and forms a 
protective coat in a resist film front face by choosing and controlling by the raw-gas control 25 raw-gas g of the conditions 
which inhibit aging, such as the development property of the admiration electron beam resist of a sample 9. 
[005 1] For example, the protective coat which consists of aluminum with a thickness of about dozens of A etc. by the plasma 
of raw-gas g formed between electrode I lb and stage 1 la in the composition of the surface treatment room 1 1 illustrated to 
drawing 6 is formed in the front face of the admiration electron beam resist of a sample 9. 

[0052] Thereby, behind, even if a sample 9 is taken out in the atmosphere of the electron-beam-lithography equipment 1 shell 
exterior, change of the development property of an admiration electron beam resist which the admiration electron beam resist 
formed in the sample 9 does not touch the atmosphere directly, and consists of a chemistry multiplier system resist is 
prevented certainly. In addition, since dissolution removal is easily carried out in the alkali development process of an 
admiration electron beam resist, the trouble and the bird clapper of a process do not have the thin film which consists of 
aluminum formed in the front face of an admiration electron beam resist as mentioned above. 

[0053] In addition, it is good also as composition which performs vacuum evaporationo, an application, etc. of the reaction 
prevention matter which prevents the reaction of the admiration electron beam resist of what [ not only ] was illustrated to 
drawing 6 but the sample 9, and the matter in the open air as composition of the surface treatment room 1 1 . 
[0054] According to this example 3, the sample 9 conveyed at the surface treatment room 1 1 Since the optimal protective coat 
according to the classification of the used admiration electron beam resist is formed in the front face of the admiration 
electron beam resist after pattern drawing Even if it is taken out to the exterior of electron-beam-lithography equipment 1 and 
the atmosphere **, it is inhibited that aging, such as the development property of an admiration electron beam resist, occurs, 
the quality maintenance of a resist of it is attained, and the yield of pattern imprint precision and a sample 9 improves. 
[0055] (Example 4) Drawing 7 is the conceptual diagram showing an example of the composition of the 
electron-beam-lithography equipment which is the example of further others of this invention. 

[0056] In the case of this example 4, it considers as the composition which connects both the BEKU room 10 and the surface 
treatment room 1 1 to load-lock-chamber 7 A. 

[0057] In this case, both PEB processing and protective coat formation processing can be performed to an admiration electron 
beam resist [ finishing / pattern drawing of a sample 9 ], property change of the admiration electron beam resist after taking 
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out a sample 9 to the exterior of electron-beam-lithography equipment can be inhibited more certainly, quality maintenance of 
a resist is attained, and the yield improves. 

[0058] Although invention made by this invention person above was concretely explained based on the example, it cannot be 
overemphasized by this invention that it can change variously in the range which is not limited to the aforementioned example 
and does not deviate from the summary. 

[0059] For example, although the aforementioned example showed the electron-beam-lithography equipment which used the 
electron ray as an energy beam as an example, this invention can be applied also to the pattern drawing equipment which used 
energy beams, such as laser and an X-ray. Moreover, even if resists are resists other than a chemistry multiplier system, they 
are applicable to what can desire an effect by the pattern drawing equipment of this invention. 

[0060] Moreover, as a sample, it is applicable to many manufacture processes for which high pattern imprint precision, such 

as a phot mask or a wafer, is needed. 

[0061] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing among invention indicated in this 
application is explained briefly. 

[0062] According to the pattern drawing equipment of this invention, property change of a resist is prevented and the effect 
that the imprint precision of the pattern to an object can be raised is acquired. Moreover, the effect that the yield of the object 
in a pattern drawing process can be raised is acquired. 



[Translation done.] 
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